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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in a patent granted on an application for patent by another filed in the 
United States before the invention thereof by the applicant for patent, or on an international application 
by another who has fulfilled the requirements of paragraphs (1), (2), and (4) of section 371 (c) of this 
title before the invention thereof by the applicant for patent. 

The changes made to 35 U.S.C. 102(e) by the American Inventors Protection Act 
of 1999 (AIPA) and the Intellectual Property and High Technology Technical 
Amendments Act of 2002 do not apply when the reference is a U.S. patent resulting 
directly or indirectly from an international application filed before November 29, 2000. 
Therefore, the prior art date of the reference is determined under 35 U.S.C. 102(e) prior 
to the amendment by the AIPA (pre-AlPA 35 U.S.C. 102(e)). 

Claim 45 is rejected under 35 U.S.C. 102(e) as anticipated by Kusunoki et al. 
(5,369,297). 

Kusunoki et al. teach in figure 1 and related text a circuit structure comprising a 
semiconductor layer 1 , a source region and a drain region 3a, 3b and a channel region 
1 1 located between the source/drain regions; 

a gate oxide layer located on a surface of the channel region, the entire said gate 
oxide layer having a substantially uniform thickness; and 
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a gate electrode comprising polysilicon and one or more additional layers 
selected from the group consisting of metals, metal alloys, highly doped polysilicon, 
silicides, and polycides (polysilicon/metal silicide stacks) having first and second leading 
edges located on a portion of said gate oxide layer 22 above said channel region 
wherein the portion of said gate oxide layer located only beneath said gate electrode 
has first and second portions, said first portion is adjacent said drain region, said 
second portion (part of layer 12) comprises all remaining portions of said gate oxide 
layer located under said gate electrode and has first and second sides, said first side is 
adjacent said first portion and said second side is adjacent said source region, 

and said first portion has a higher ion implant concentration higher than in said 
second portion and all remaining portions of said gate oxide layer extending outwardly 
from both sides of said gate electrode. 

Claim Rejections - 35 USC § 102/103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1 , 3, and 5-7 are rejected under 35 U.S.C. 102(b) as anticipated by or, in 
the alternative, under 35 U.S.C. 103(a) as obvious over Kusunoki et al. 
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Kusunoki et al. teach in figure 1 1 and related text a circuit structure comprising a 
semiconductor layer 1 ; a source region and a drain region 6, 7 in the semiconductor 
layer which are lightly doped and heavily doped with a first conductivity-type dopant; a 
channel region located between the source/drain regions; 

an oxide layer formed on the semiconductor layer, the entire said oxide layer 
having a substantially uniform thickness; 

a gate electrode formed on a portion of the oxide layer and having first and 
second leading edges, and 

where a portion of the oxide layer defines a first overlap region 22 which is 
beneath the gate electrode and adjacent the first leading edge and inward of the second 
leading edge and a second overlap region 12 comprising all remaining portions of the 
oxide layer located beneath said gate structure, said second overlap region having first 
and second sides, said first side being adjacent said first overlap region and said 
second side being adjacent said second leading edge and adjacent the drain region, the 

overlap region having an ion implant concentration higher than in said second overlap 

> 

region 12 and all remaining oxide layer portions extending outwardly from both the first 
and second leading edges of the gate structure, and which can be effective to lower the 
surface electrical field in the overlap region. 

Kusunoki et al. do not explicitly state that the impurity concentration is sufficient to lower 
the surface electrical field in the overlap region. It would have been obvious to a person 
of ordinary skill in the art at the time the invention was made to use sufficient impurity 
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concentration in Kusunoki et al.'s device to lower the surface electrical field in the 
overlap region in order to improve the device characteristics. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 2, 4, 8-9, 46-53 and 55-56 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kusunoki et al. in view of Akram. 

Kusunoki et al. teach substantially the entire claimed structure, as applied to claim 1 
above, except using a fluorine concentration of about 1 E 18 atoms per cubic 
centimeter. Akram teaches using fluorine. It would have been obvious to a person of 
ordinary skill in the art at the time the invention was made to use a fluorine 
concentration of about 1 E 18 atoms per cubic centimeter in Kusunoki et al.'s device, in 
order to increase the effective gate thickness of the device and since it is within the 
skills of an artisan in order to improve the characteristics of the device by routine 
experimentation and optimization. Note that differences in concentration or temperature 
do not support the patentability of subject matter encompassed by the prior art unless 
there is evidence indicating such concentration or temperature is critical. "[Wjhere the 
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general conditions of a claim are disclosed in the prior art, it is not inventive to discover 
the optimum or workable ranges by routine experimentation." In re Aller , 220 F.2d 454, 
105 USPQ 233, 235 (CCPA 1955). See also In re Hoeschele , 406 F.2d 1403, 160 
USPQ 809 (CCPA 1969). For more recent cases applying this principle, see Merck & 
Co. Inc . v. Biocraft Laboratories Inc. , 874 F.2d 804, 10 USPQ2d 1843 (Fed. Cir.), 
cert, denied , 493 U.S. 975 (1989), and In re Kulling , 897 F.2d 1147, 14 USPQ2d 
1056 (Fed. Cir. 1990). 

Regarding claims 8-9 and 52-53, Akram teaches a gate electrode being a gate stack 
104 comprising polysilicon and one or more additional layers 22 selected from the group 
consisting of metals, metal alloys, highly doped polysilicon, silicides, and polycides 
(polysilicon/metal silicide stacks) having first and second leading edges located on a 
portion of the gate oxide layer. It would have been obvious to a person of ordinary skill 
in the art at the time the invention was made to use a gate electrode comprising a gate 
stack electrode 104 comprising polysilicon and one or more additional layers 22 
selected from the group consisting of metals, metal alloys, highly doped polysilicon, 
silicides, and polycides (polysilicon/metal silicide stacks) having first and second leading 
edges located on a portion of the gate oxide layer, in Kusunoki et al.'s device, in order 
to reduce the contact resistance of the device. 
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Regarding claims 47 and 55, Akram et al. teach a channel region between a pair of filed 
isolation regions, wherein all remaining gate oxide layer portions extending between 
said pair of filed isolation regions. 

Regarding claim 56, Kusunoki et al. teach in figure 44 source and drain regions each 
having first and second dopants wherein the second dopant extending deeper into the 
semiconductor layer than the first dopant. 

Claims 10 and 54 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Kusunoki et al. in view of Admitted Prior Art (APA). 

Kusunoki et al. teach substantially the entire claimed structure, as applied to claims 3 
and 47 above, except a gate electrode is comprised of a layer of polysilicon, a layer of 
titanium nitride deposited on the polysilicon layer, and a layer of tungsten deposited on 
the titanium layer. APA teaches in figure 1 a gate electrode is comprised of a layer of 
polysilicon 18, a layer of titanium nitride 20 deposited on the polysilicon layer, and a 
layer of tungsten 22 deposited on the titanium layer. It would have been obvious to a 
person of ordinary skill in the art at the time the invention was made to use a gate 
electrode comprising of a layer of polysilicon, a layer of titanium nitride deposited on the 
polysilicon layer, and a layer of tungsten deposited on the titanium layer in Kusunoki et 
al.'s device, in order to reduce the contact resistance of the device. 
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Claims 1 1-12,14 and 57 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kusunoki et al. in view of Motoyoshi et al. (JP 6-53492). 
Regarding claim 12, Kusunoki et al. teach substantially the entire claimed structure, as 
applied to claim 3 above, except using the transistor in a CMOS configuration. 
Motoyoshi et al. use a transistor having a gate oxide comprising fluorine in a CMOS 
configuration, it would have been obvious to a person of ordinary skill in the art at the 
time the invention was made to use Kusunoki et al.'s transistor in a CMOS configuration 
in order to use the device in a specific application which requires a CMOS device. 

Regarding claims 1 1 and 57, Motoyoshi et al. teach in figure 7 a pair of conductive 
studs and an interlevel dielectric layer provided on the semiconductive layer, the 
interlevel dielectric layer have a pair of through holes, each accommodating one of each 
the pair of conductive studs, and one of each the pair of conductive studs contacting 
one of each the source/drain regions. It would have been obvious to a person of 
ordinary skill in the art at the time the invention was made to use a pair of conductive 
studs through an interlevel dielectric layer provided on the semiconductive layer, the 
interlevel dielectric layer have a pair of through holes, each accommodating one of each 
the pair of conductive studs, and one of each the pair of conductive studs contacting 
one of each the source/drain regions in Kusunoki et al.'s device in order to operate the 
device in its intended use. Note that the device would not operate without external 
connections. 
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Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kusunoki and Motoyoshi et al., as applied to claim 12, and further in view of Akram. 
Kusunoki et al. and Motoyoshi et al. teach substantially the entire claimed structure, as 
applied to claim 12 above, except using a fluorine concentration of about 1 E 18 atoms 
per cubic centimeter. Akram teaches using fluorine. It would have been obvious to a 
person of ordinary skill in the art at the time the invention was made to use a fluorine 
concentration of about 1 E 18 atoms per cubic centimeter in Kusunoki et al. and 
Motoyoshi et al.'s device, in order to increase the effective gate thickness of the device 
and since it is within the skills of an artisan in order to improve the characteristics of the 
device by routine experimentation and optimization. Note that differences in 
concentration or temperature do not support the patentability of subject matter 
encompassed by the prior art unless there is evidence indicating such concentration or 
temperature is critical. "[W]here the general conditions of a claim are disclosed in the 
prior art, it is not inventive to discover the optimum or workable ranges by routine 
experimentation." In re Aller , 220 F.2d 454, 105 USPQ 233, 235 (CCPA 1955). See 
also In re Hoeschele ,406 F.2d 1403, 160 USPQ 809 (CCPA 1969). For more recent 
cases applying this principle, see Merck & Co. Inc . v. Biocraft Laboratories Inc. , 874 
F.2d 804, 10 USPQ2d 1843 (Fed. Cir.), cert, denied , 493 U.S. 975 (1989), and In re 
Kulling , 897 F.2d 1147, 14 USPQ2d 1056 (Fed. Cir. 1990). 
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Response to Arguments 

Applicant argues that prior art does not teach the portion of said gate oxide layer 
located only beneath said gate electrode has first and second portions, said first portion 
is adjacent said drain region, said second portion comprises all remaining portions of 
said gate oxide layer located under said gate electrode and has first and second sides, 
said first side is adjacent said first portion and said second side is adjacent said source 
region, and said first portion has a higher ion implant concentration higher than in said 
second portion and all remaining portions of said gate oxide layer extending outwardly 
from both sides of said gate electrode. 

Applicant does not explain why prior art does not teach the portion of said gate 
oxide layer located only beneath said gate electrode has first and second portions, said 
first portion is adjacent said drain region, said second portion comprises all remaining 
portions of said gate oxide layer located under said gate electrode and has first and 
second sides, said first side is adjacent said first portion and said second side is 
adjacent said source region, and said first portion has a higher ion implant concentration 
higher than in said second portion and all remaining portions of said gate oxide layer 
extending outwardly from both sides of said gate electrode. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
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§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 

» 

examiner should be directed to Ori Nadav whose telephone number is 571-272-1660. 
The examiner can normally be reached between the hours of 7 AM to 4 PM (Eastern 
Standard Time) Monday through Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Lee can be reached on 571-272-1732. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
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Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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